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Dr. PILLIAM THORNTON, | 
: Menter Ul 1 Philoſophical Society, | | 


| PHILADELPHIA, | 


Tu humble attcnpt [ have made for hoop 1. 
ing a ſhip's reekoning at ſea, which I pre- 
ſent to 5g and which I propoſe offering to the 
public, I dare not dedicate to ſo exalted a Ge- if 
nius without firſt obtaining his permiſſion: At 
the ſame, time feel myſelf in honor bound to 
make an apology for mentioning your name, and 
give my reaſons why one who has ever been con- 
fined within the walls of a mechanick's ſhop, 
ſhould commit fo flagrant an aſſault upon X 1 
learned world, in offering a new publication's on 
that ſubject. 4 
However, Jam perſuaded, ifs you do not aps i 
prove, you atleaſt will forgive, as my motives are | 
5 benefit 9 * e e of uſefor) if 
Art. | 


Cu) 

Sir, my ideas on the ſubject, and my reaſons for 
offering them to the public, are as followeth. 
Altho' I never turned my attention to navigati- 
on, no further than to learn the theory, yet in 
croſſing the Atlantick, I ſaw on board the packet 
a round board with the points of the compals cut 
on it, and holes in the points. I further obſerved, 
that when they had run one hour, they put a 
peg into the point they had juſt run. 

This gave me an Idea that ſomething more 

erfect might be made, in conſequence of which 
e to work, and formed the encloſed plate, 

which, as it appears to me, will reduce the art off 
navigation to the comprehenſion of the ſmall- 
| eſt capacity, and ſimply it in fuch a manner, as 
to ſave maſters of veilels much trouble in their 

A ee wn 

[ have in this indeavoured to bring the art of 
navigation into one focal 8 alſo make it eaſy 
to thoſe who look upon calculations as a burthen. 
| I do not think it abſolutely neceſſary that maſ- 
ters of veſſels ſhould be obliged to ſtudy geometri- 
cal b ee problems, drawing of lines, an- 

gles and curves, or to teaze themſelves with loga- 
rathems, ſigns, tangents and trigonometry; altho it 
| would be very convenient for them to know them; 
but that it is ſufficient for them to know theſe 
things to be ſo, alſo that the lines and angles point- 
ed out by theſe figures, are more accurate than 
any drawn with a ruler: I therefore truſt that all 


(iii) 
queſtiens, neceſſary for keeping à ſhip's traverſe, 
can be reſolved by this method, and moſt of them 
in much leſs time than in the common way now 
practiſed. I preſume that this could be learned by 
a moderate genius, converfant with figures, in fix |} 
hours teaching, and a very moderate ſhare of | 
common arithmetick will be fully ſufficient for 
this method of navigation: And in caſe a perſon 
has not the uſe of the pen, he may croſs the At- 
lantick without the neceflity of making a figure ; 
nevertheleſs it is ſtrongly recommended to all 
maſters of veſſels to keep a regular journal of their 
reckonings e e | _ 

The volumes printed on the art of navigation, 
with their copious tables annexed, appears to the. 
ignorant and unlearned, almoſtincomprehenſible, 
beſides knowing that it takes a conſiderale length i 


of time, for even the firſt genius to become maſ- | 


ters of the art, and that it like wiſe is attended with | 
conſiderable expence and loſs of time, which 
their finances will not admit of; they of courſe || 
reconcile themſelves to wear out their days be- 
fore the maſt, yet, no doubt but ne this claſs 
of men, there are geniuſes that might be made 
more capable of managing a veſſel than ſome 
JJ 8 
The ſpirit of emulation is deſtroyed in this claſs 
of men, as they well know that they never can at- 
tain to become mate or maſter ofa veſſel; they of 
courſe do not think of leading circumſpect lives, 
but mix amongſt the worſt of ſociety, and go to 


/ 
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| diffipated places, and ſpread further diſſipation; 
when on the contrary they might be a good ex- 
ample, and a means of reform, which probably in 
all nations is eminently wanting. 
This plate with a table of the ſun's declination 
will be fully ſufficient to carry a veſſel round the 
world, and as it is brought into ſo ſmall a compaſs 
it can ſoon be learned, However, I do not mean 
that navigators ſhould proceed no further in the 
art, this is only deſigned to aſſiſt the unſkilled, 
and eaſe the burden of profeſſors. | 
My table of latitude and dept. is ſo ſmall, that 
it may be readily covered with the eye at the firſt 
look, therefore not ſubject to the teadiouſneſs of 
turning leaf after leaf, and tracing the columns 
from top to bottom, and ſide to ſide; but where 
you find the diſtance in my table, you alſo find the 
lat. & dept, and there is no danger of looking in- 
toa wrongcolumn, and takingout awrong figure; 
yet as ſmall as my table is, the calculations can 
never vary from the truth, more than five in a 
thouſand. Aud it being compendious, makes it 
eaſy to reviſe, and every figure to be relied upon, 
whilſt in copious tables it is almoſt impoſſible but 
there ſhould be ſome errors committed, either by 
the author or printer. 1 
I alſo conceive that this method will be of 
great utility to maſters of veſſels, for when it be- 
comes a burden to them to bring up the ſhip's 
| reckoning by common calculations with pen, 
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amuſement, 


By this means the ſhip's reckoning would ne- 


yer be liable to be left behind, more than a day, 
of courſe the navigator will at all times be ready 
(PATENT ISO NH 

I do not mean to make any obſervations on 


navigation, but only to explain my.own work, yet 1 
I cannot help ſaying that I ſhould be well pleaſed 


to ſee maſters of velie!s graduate their log lines to 
tenths of knots, for it is quite as eaſy to put down 
three, four or ſix tenths, as fiye ; and I think we 


ought always to make uſe of the greateſt degree 


of accuracy poſſible, wien it can be done with 
the ſame degree of eaſe. | „ 
Ilt has been obſerved to me by ſome maſters of 
veſſels, that it would not be attended with good 
conſequences to make every man that followeth 
the ſea a navigator, as it would be a means of de- 
ſtroying the fot 

kept on board, 


To which I beg leave to obſerve, that in my 
opinion, it would have a very different effect, for 


the following reaſons. 


Iſt. Men of no ambition, are never to be 
feared in any plot or mutiny, without ambitious 


leaders. | 5 
2nd. Men of an ambitious turn, who may 
have a proſpect of an honorable command, un- 


doubtedly would be cautious of ſetting ſuch an | 


ink, and paper, this will to the contrary be an 


bordination ſo very neceſſary to be 
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example, which would have a tendency to de. 
ſtroy their views to advancement, but if after a 
good conduct, they ſhould attain what they 
were aiming at, that would become a preſident 
at a future day to thoſe under their command, 
However, in this caſe I appeal not only to ſea- 
men, but to the army, to know if there are any 
amongit them, who are more ſubordinate, and on 
the wing to obey, than thoſe who are ſtriving for 
omotion. . 
But after all, it is not impoſſible but I may be 
too ſanguine in this my new method of navigation; 
| yet I flatter myſelf, as I am tolerably well ac- 
| quainted with the thoery of that art, as it is now 
| taught in America, that there is no queſtion real- 
| ly neceſſary in navigating a ſhip, but may be an- 
| fwered by my card or plate, beſides the eaſe and 
| ſimplicity of the calculations, I think will make 
| it truly deſirable to the greateſt profeſſors, _ 
I I have ſhewn my plate to many maſters of veſ- 
ſels, and there has been no defects pointed out by 
any, but all allow that it will anſwer the cr 
{ Thave intended it for. 
ls am alſo of opinion, that an apprentice to the 
ſea would learn the art of navigation in one voy- 
age to America, provided the card is placed on 
| board where free acceſs can be had to it, and the 
| officer of the watch be punctual in ſetting down 
| the ſhip's way. 
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Notwithſtanding, it is not improbable, but | 
it may be diſapproved by many; ſome perhaps | 


through ſelfiſh motives, and others from an honeſt 


heart, who cannot go ſuddenly into the merits 


of it; therefore with thoſe to anſwer the follow- 
ing queſtions. 

Iſt. Will it not anſwer the purpoſe for a ſea- 
man, with the help of a quadrant, to navigate a 
veſſel round the world? | 
2nd. Cannot it be acquired by an apprentice 
in one voyage to America? 


31d. Is it not as ready a method of working as 
any known, and as 1 as calculations by tri- 


gonometry ? 
If they are conftrained to anſwer theſe in the 
affirmative, my reaſons, I hope, will juſtify my 


publication, and truſt they may ſufficiently ad | 


for an apology with you. After which I ſhall 


feel myſelf happy in meriting your eſteem, and 
lubicribing mylelf 


your wof Ancere Friend. 


and bumble ſervant, 


D OO 


.. V ne ono oy OI, v9 oor 


AN 
EXPLANATION. 


FOR 


Keeping a Ship's Traverse at Sea, 


BY THE 


| COLUMBIAN READY RECKONER. 


. e,, 2 
2 TP U—U—U— er en — 
, | 


— 
r 


— 


T Hs. is a * which may be compoſed of 


metal, paper, ſkins, wood, or any other ſub- 


ſtance, and by having it graduated ſimilar to the 


following deſcription. 
The firſt table thereon is to keep the ſhip's 


courſe, with the diſtance for points, half points 


and quarter points, the ſame to be pierced with 
four holes in each column, to keep the diſtance 


the ſhip runs on each point. 


Ihe 2nd. is a table of lat. and dept. whoſe fi- 


gures may be called decimals, units, tens, hun- 
dreds or thouſands, by calling the figures which 


givesthe lat. and dept, in the kun; proportion as 


they are called. 


82 

he figures ſtanding on the lines, with the 
points, half points, &c. are for the diſtance run. 
The figures ſtanding in the ſquares above and 


below theſe figures, are to aſcertain the lat. and 
dept. of that diſt. upon that point. 


For example, ſuppoſe a ſhip ſhould ſaid N. E. 
b N. 7m. this is three points E. of N. therefore 
in the ſquare above 7 in the three point courſe is 
found 5, 82, and in the ſquare below 3, 89; this 
ſhews that the lat. is 5m. 82 hundreths N. and 
2m. 89 hundredths E. from the place the ſhip 


ſet out. Now had the courſe been 7om. the 
firſt decimal muſt be made a whole number, this 
would make the northing 58m. 2 tenths, and the 
' eaſtings 38m. 9 tenths, but when it comes to 


oom. both the decimals muſt be taken as whole 
numbers, and the ſhip will be 582m. N. and 


389m. E. of the place ſhe failed from. In the 
ſame manner all the reſt of the figures are to be 


worked. 


our columns, 
the heads of which are marked N. S. E. W. theſe. 
columns are pierced with four holes each, in ſe- 


veral rows, every fourth hole being marked of a 


decimal. 


The fourth table is to ſhew how many miles | 
anſwer. to a degree of longitude at every degree | 


5 


of latitude 


Ihe third table is to keep the ſhip's reckoninng 
of her lat. & dept. & is divided into | 
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The 5th is a table of tangents, graduated to 
every point, half point, and quarter point, of the 
compaſs, that when the lat. and dept. is known 


which the ſhip has to make, this points out the 
courſe the has to ſteer. It is alſo pierced with 


one hundred holes to contain that number. of 


pins, marked from one to nine, and ten blanks or 
cyphers : : theſe pins are to keep the ſhip's reck- 
oning. There will alſo be found in theſe tables 
plenty of ſpare holesto work any ſum by. the ſaid 
pins in common arithmetick. 

It muſt always be noticed by young learners | 
that northings and ſouthings are different of lat, 
and eaſtings and weſtings are defferent of longi- 
tude. It muit alſo be remembered that every 
5 of latitude contains ſixty geographical 
miles, and the degrees of longitude are conti- 
nually varying, they being 60 miles at the 
equator and diminiſh as they advance towards 
the poles, and in the poles terminate in a point. 
But they diminiſh in a much greater ratio as they 


advance towards the poles than near the equator, 
as the fourth table ſhews. 


For example ſuppoſe a ſhip fails ſouth 1200m 
I demand her difference of lat. the 1200 
muſt be divided by 60, becauſe there are 60m. 
to every degree of lat. the anſwer is 20 degrees of 
ſouth latitude. 

Suppoſe a thip ſails E. 1 200m. in the lat. * 
30 Wees, demand the difference of longitude. 


1 


of lat. a degree of longitude is. 51m. 96 hun- 


It may be found in the fourth table that at 300. 


dredths of a mile; of courſe the 1200 muſt be di- 
vided by 51,96, and by adding two cyphers to the 


1200, theſe decimals viz. 96, will be reckoned as 
whole numbers; this makes 1200. 120,000, this 


divided by 5196 gives 23 degrees, and a fraction 
left of 492 and to bring this into tenths, there 


muſt be another cypher added, which makes the 


fration4920;out of which you cannot have 5196, 
of courſe there mult be a cypher ſet down in the 
quotient, as the firſt decimal, and another cypher 


added to the 4920, which makes 49200 out of 


which you will have 5196 nine times, and a frac- 


tion remaining, which may be neglected; then 


1 


f 
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the anſwer will ſtand 239. 09,0r that he has made 
23 degrees and nearly one tenth of E. longitude. | 


Suppoſe a ſhip fails W. 1200m. in the lat. of 


60 degrees, I demand the difference of longitude. 
It is found by the table that a degree of longitude 
in the lat. of 60. is zom. this 30 are whole num- | 
bers, of courſe there is no cyphers to be added to l 
the 1 200, but ſimply divide it by 30 and the an- 
{wer will ſtand 40%. of W. longitude. 1 
Being thus provided with theſe tables, and ha- | 
ving a ſmall plate, graduated ſimilar to the firſt } 

deſcribed table, put in a box and ſcrewed down | 
on the Binocle with 50 pins to keep the ſeaman's 
account, and for him to mark down the diſtance |} 
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as he runs it, and in this ſituation the ſhip puts 
to lea. 1 TT 
Leet us ſuppoſe that the ſhip ſets out from Su- 
rinam, which we fay may be in the lat. of &, 
Ni. and 5044 W. longitude, and bound for La- 
Rochelle, on the coaſt of France, ſuppoſed in 400 
10 N lat. and 1*. 14 W. longitude. The 
matter then ſubſtracts the 6. of N. lat. of Suri- 
nam from the 46. 10 of La-Rochelle, and finds 
that he has 40. 10 of N. Lat. to make, or 2410 
m. He chen ſubſtracts the 1*. 14 of W. longi- 
tude of La-Rochelle, from the 56*. 44 of Suri- 
nam, and finds that he has 55*. 30 of E. longi- | 
tude to make; he then multiplies (55 and a half 


* e . ons 


or) 55, 5 by the number of miles, in a degree of 
longitude, at the lat. of 6 degrees, he finds by the 
table, that each degree upon that lat. is 59m. 
67 hundredths, of courſe multiphes 55,5 by 59, 
67, and finds upon that degree of Lat. he muſt 
make nearly 3312m. to come to the meridian of 
f La-Rochelle, he then multiplies 5 5, 5 the num- 
ber of degrees he has to croſs, by the num- 
ber of miles contained in them in the Latitude 
of La- Rochelle, and finds by the Table, that at 
the lat. of 46*. there is 41 m. 68 hundredths, 
which multiplied by 55,5 gives him 231 3m. 
cuſtings, from the meridian he is in to the meridian 
of La-Rochelle, the remaining fraction he will 
not notice. He then adds his caſtings in the lat.of 
d urinam and his eaſtings in the lat. of La-Rochelle 


together, and takes the half for his main eaſtings. 
He finds that of 6. to be 3312, and that of 46“. 
to be 2313, theſe added together makes 562 5, the 
half of which is 28 12m. for his main eaſtings; of 
courſe he knows that he has 2410m. of north- 
ings, to make, and 2812 of caſtings, to reach his | 
ort. 
Ihe right angled lines in the table of tangents, | 
may be reckoned for any number of miles, that } 
may be moſt convenient, ſuch as tens, fiftys, hun- 
dreds, or hundreds of leagues; in this caſe he finds | 
that he has 800 leagues of northings to make, and 
poo and one third of eaſtings, therefore he goes | 
from the bottom up to the eighth line marked 8 
and for his eaſtings, one third acroſs the gth line 
marked q, from the left, and traces that diſtance | 
down till it interſects the line 8, this gives 
him his courſe nearly N. E. half E. and ſhapes | 
his courſe, viz. N. E. half E. The firſt hour 
he runs 6m. 2 tenths; either the man at the 
helm, or the Officer of the watch, takes a pin 
marked 2, and puts it down in a decimal point, 
in the column under N, and the next under 4 pts. 
he then takes one marked 6, and puts it down in 
the ſame column, in the firſt hole of whole 
numbers. es e 
The next hour he runs 7m. 3 tenths, he then 
returns the decimal, and puts in its place one 
marked 5; he alſo returns back the 6, and puts 
in its place one marked 3, and to the left, of it 
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ſets one marked 1, which makes 1 zm. 5 tenths. 
The zd hour he runs 8m. 6 tenths, he then re- 


turns the 5 from the decimal, and puts in its place 


CC 


one marked 1, and carries one to the whole Nos. 
and then returns the 13, and puts in their place 
two marked 2 cach, which makes 22m. 1 tenth 


he has run that courſe, which he continues fo 


560m. and then by contrary winds, is obliged to 


lay his courſe E 2 points S. or E. S. E. Som. he 
then is drove by a ſtorm, W. 1 point S. or W. 
by S. 155m; then N. 3 points, W. 7om. he then 


wants to know the lat. and dept. the ſhip has 


made, and her courſe to the port deſtination. 


He finds his firſt courſe to be N. 4. points 


E. or rather E 3; points N. 5 om. this being 
| nearer the E. than the N. his departure mult be 


greater than his lat. in that caſe he looks to the 
right hand ſide of the table, to direct him for his 
lat. and dept. of that courſe and diſtance, and on 
the line of 41 points at 5, in the ſquare above 
he finds marked 3, 86, but as he reckons that 5 
for 500 he makes the decimals whole numbers, 
and finds that 5oom. of that courſe he has made 
386m. of caitings, above the 6 is 4, 64 and as he 
calls that 6 ſixty, he adds one decimal to the whole 
number, this ſhews him that 60m. that courſe 
makes 46m. 4 tenths of departure ; theſe added 


| together makes 4.32m. 4 tenths of caſtings he has 


made, which he ſets down in the table of the 


© ſhip's reckoning, in the colunm under E. He 


In 
then for his lat. looks in the ſquare under 5, and 
finds it marked 3, 17, and as he calls that 5 50 
it is 317m. northings ; he alſo finds in the ſame 
manner that 60m.is38m. 1 tenth, theſe added to- 
gether makes 355m. 1 tenth of northings, made | 


that courſe ; accordingly he ſets in the table of 
the ſhip's reckoning in the column under N. 


I a 
: The ſecond courſe he finds to be E. 2 points 8. 


8om. he looks in the two point courſe, and above 


8 he finds 7, 39, which ſhews his dept. to be 


1 
1 
| 
| 
| 


j 


: 


73m. 9 tenths, and ſets it down under E. as be- 


fore, and under 8 he finds 3,06, which gives him 


his ſouthings 30m. 6 tenths, which he puts down | 


in the column marked S. 
The zd courſe is W. 1 point, S. 15 5m. For the 
hundred it would always be more proper to look 


to the 10, than to the 1, as that is carried one fi- 


gure further in the calculation as 1 is o, 98, and 
10 is 9, 81, if it is taken from the one, it gives 
98, if from 10, 98, 1, in the ſame manner he 


| 


finds that 5o gives 49 of weſtings, and 5 gives 
4m. 9 tenths, by adding theſe together, he finds 


that he has made 152m. of weſtings on that 


courſe, and ſets it downin the column marked W. 
He alſo finds for his lat. under the ſame figures 
for 100 19, 5, and for 50, 9. 8 and for 5m. 


98 hundredths, which he may call one mile, 
when added together, makes 3om. 3 tenths, 


which he puts down in the column under Ss. 


TS) 


| The urch courſe being N. 3 points W. om. 
| 7 looks on the 3 point. courſe, above 7 he finds 
marked 5, 82, and it being nearer the N. than the 


#4 W. he is directed to find his lat. from the left 


of the table, and puts down in the column under 
| 'N. $$, 2, for his lat. and for his departure 38,9 


n the column marked W. and when he adds theſe 


| up; he finds in this voyage that he has made 


|| 413m. z tenths of northings, 60m. 9 tenths of 


| ſouthings 5o6m. 3 of caſtings and 190m. ꝙ tenths 
| {of weſtings. 

{ - He then ſubſtracts his ſouthings, from his 
li thin gs, and finds himſelf to be 35am. 4 tenths 
N. from the place he ſet out, he alſo ſubſtracts 
his weſtings f. rom his caſtings, and finds himſelf 
| 315m. 4 tenths eaſt. 
I{ Then in order to ſhape his courſe for the defired 
port, he ſubſtracts his northings from his firſt 
|} northings, and his eaſtings from his main eaſt- 
I ings, and finds that he has 2047 m. further to 
go N. and 2497 m. E. before he reaches his 
port, andif he reckons 100 leagues to a line in 
the table of Tangents, he will have about 8 lines 


and one third to go from the left, and ſix lines 


and five-ſixths from the bottom, which place 


| will point out to him his courſe, which will be 
| found to be nearly the ſame he firſt ſet out 


upon. 
He ought allo in his voyages to take ſome no- 
5 tice in what latitudes he * his principal 


* 


tn»: 


Eaſtings or Weſtings, and make allowances as 


near as may be agreeably to the table. 


2 


Suppoſe a veſſel in a part of the Bay of Biſcay; ; | 
that ſhould be 200m. N. and I 50M. E. of the | 
ſouthernmoſt Cape, and it ſhould faitS, 3 pts. 


W. gom. then W 3 pts. S. gom. I demand the 


courſe the Cape bears from the veſſel, and the 


diſtance to the Cape. _ 


It is found by the table of Lat. and Dept. that- 1 
the veſſel has made in theſe two courſes 124m. 


8 tenths ſouthings, and the ſame weſtings, which 
ſubſtracted from the ſouthings and weſtings, it 
is found that the veſſel has to make 75m. 2 
tenths of ſouthings, and 25, 2 weſtings. Then 


if the lines in the table of Tangents are reck- 


oned for 10m. each, they muſt be reckoned from 


the bottom 7: lines, and from the left 2; lines, and 
the interſection of theſe diſtances gives the 
courſe nearly 8. 1: pts. , 

Now had they interſected immediately upon 
a point, half point, or quarter point, there would 
be no other difficulty in finding the diſtance with 
accuracy than to have traced that point along in 
the table of lat. and dept. till the lat. or dept. 
{hould be found the ſame as is wanting to be 


made. In this caſe, we find that 8om. that courſe | | 
would give 76m. 6 tenths of lat. which is too 


much, and the departure too ſmall, occaſioned by 3 
the true courſe ſtraying off from the courſe of Þ 

the ſhip. But TI expect that this will be accurate 7 
enough for moſt ſailing maſters; if not; it 18 


k ” : 4 22 
44 , : ; * of 33 
4 8 — 2 F AS <O 6. —o TTL BY . 


G 


recommended to them to aſcertain it by the 
ſquare root, agreeable to the following ec ri 

Take the ſum of the ſquares of the lat. and 
dept. and add them together and extract the root, 
it will give the diſtance as thus : 


The Lat. is 75,2 Tk Dept. is 2542 
Multiplicd by 75,2 Multiplied by 252 
l 504 19, 804 

5264 | 504 
Is $655,04 03504 


I added 6 3504 | 


62 9o'o8 | 79,31 


49 
149 | 1390 
1341 


1583 | 4908 
4749 


15861 | 15900 
15861 This gives the diſtance -9ri. 
ö and 31 hundredchs. 


at; 


The reaſons why the ſum of the ſquares of 
the lat. and dept. when the root is extracted 
gives the diſtance, is illucidated in the above ex- 
„ amplIE.--.-:- | 1 1 

In all right angled triangles, the ſum of the 
ſquares of the two legs is equal to the ſquare of 
the hipothynuſe, as in this caſe the ſouthings is 
75,2, the weſtings 25,2 as in the triangle, A, B, 
C, and by multiplying the legs into themſelves” 
it gives their own ſquares, and adding them 
together gives the ſame as the ſquare of the 
hipothynuſe, then by extracting the root it gives 
one ſide of the ſquare D, which makes the 
hypothenuſe of the triangle. 
This is with the greateſt deference ſubmitted 
to the publick, and ſhould it be found uſeful, 
and anſwer the purpoſe for which the Author 
deſigned it, and approved by profeſſors in that 
5 moſt ſanguine wiſhes will be fully gra- 
tified. 1. 
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